Background The use of the private sector for health care is increasing, but it is unclear whether this will reduce demand on the NHS. The aim of this study was to examine the relationship between private and NHS outpatient referral rates accounting for their association with deprivation.
Introduction
In the United Kingdom the private health care sector provides care for an increasing number of people, with growth in both the independent sector and in private activity within the NHS. Independent hospitals treated 7 per cent more in-patients and 154 per cent more day cases in 1992-1993 than in 1986 1 and within the NHS the number of general practitioner (GP) referrals for a first consultation for private health in England rose from 82 503 in 1992-1993 to 102 934 in 1996-1997. 2 Examination of referrals by GPs provides insight into the concurrent demands for private and NHS health care. There have been a number of studies enumerating GP referrals, as summarised by O'Donnell, 3 but fewer have examined either private referral rates or specialty referred to or have adjusted for deprivation, yet it is well established that people living in more deprived circumstances are more likely to suffer from long-term limiting illnesses, respiratory disease and depression 4 and are likely to make greater use of primary and secondary health care services than those living in less deprived circumstances. [5] [6] [7] [8] More significantly, few studies have examined the relationship between private and publicly funded health activity. 9, 10 Understanding this relationship will inform debates on local health care needs and NHS funding decisions. Therefore, the aim of this study was to examine the relationship between referrals to private and NHS consultantled outpatients services from general practices within the United Kingdom accounting for their association with deprivation.
Methods

All general practices within the Trent Focus Collaborative
Research Network (TFCRN) that systematically recorded referrals were invited to take part in the study. Of the 15 practices that initially expressed an interest, 10 agreed to join and completed the study.
Participating practices were requested to provide details of all referrals by GPs over the study time period. For this study, a referral was defined as having occurred when a GP requested an appointment to a consultant-led service. Hence, referrals to services such as physiotherapy, audiology, and Community Psychiatric Nursing Service were excluded, as were emergency admissions.
Following discussions with practice staff general practices adopted one of two methods for recording referral data. Four practices followed a computerised method, where the GP logged a referral in the patient's electronic notes at the time of the consultation. The clinical computer system (CCS) was interrogated at a later time to identify all the referrals. In the remaining six practices, where the standard procedure for making a referral was for the GP to dictate a letter, practice staff maintained written lists of referrals as referral letters were typed. These practices were deemed to use a manual method for collecting data.
Prior to data collection, all practices were visited at least twice by a member of the research team to ensure that the data collection method used by each practice comprehensively recorded all referrals. Collection of GP referral data commenced on 1 January 2001 and continued for 12 months. During this time, a member of the research team maintained regular telephone contact with each practice and visited each practice at 3-monthly intervals to take away the collected data and to check it for completeness. Wherever possible we minimized missing data by asking the practices to provide missing details.
For each referral we collected the following details: patient's age, sex and postcode; date of referral; specialty referred to, and whether the referral was to the NHS or private sector. Each specialty referred to was categorized into one of 15 general specialties based on categories used in previous referral studies. 11, 12 The patient's home postal code was converted to a ward code using software available from MIMAS. 13 For each ward we identified a score of deprivation from the Index of Multiple Deprivation 2000. 14 Deprivation scores were categorised into fifths for analysis. To enable calculation of indirectly standardised referral rates we asked all relevant health authorities to provide details of the numbers of patients registered with participating practices at the mid-point of the data collection period in 5-year age bands according to the ward in which they lived.
Statistical methods
Analyses were carried out using individual patient level data and by aggregating data on individual patient referrals to derive referral rates at practice and ward level.
Patient level analyses
Patient level analyses were carried out to calculate odds ratios and 95 per cent confidence intervals for private compared with NHS referrals according to practice, age and sex of patient, specialty and deprivation of ward of residence. Logistic regression was used to calculate unadjusted odds ratios for each variable and multivariable logistic regression analysis was used to calculate adjusted odds ratios with all variables of interest included in the model. Practice was treated as a categorical variable as the number of practices was considered too small for a multilevel analysis. Genito-urinary referrals were combined with 'other/not available/not known' due to small numbers in these two categories. These analyses were performed in SPSS v11.
Practice level analysis
Private and NHS referrals were aggregated by 5-year age bands for each practice and combined with data on the number of registered patients. Indirectly standardized referrals rates for NHS and private referrals were calculated for each practice using the overall rates in the study population.
Ward level analyses
Patient level referral data were aggregated at electoral ward level for each practice to give private and NHS referral rates for each ward in each practice. These rates were indirectly standardised by age, using the overall referral rates in the study population and the age-specific populations in each ward to derive expected numbers. Wards containing fewer than 10 registered patients were excluded from the analyses, as their referral rates showed substantial variation compared to wards with a greater number of patients.
Negative binomial regression models were used to analyse the NHS and private referral rates at ward level. These models are an extension of Poisson regression which allow for over dispersion of rates. 15 The numerator was the number of referrals in the ward and the denominator (offset) was the expected number of referrals allowing for the age distribution in the ward. The models estimate incidence rate ratios (IRR) and their 95 per cent confidence intervals (CI). To examine the relationship between private referral rates and deprivation, private referral rates were the dependent variable and deprivation (in fifths) and practice were explanatory variables. To examine the relationship between NHS referral rates and deprivation, NHS referral rates were the dependent variable and deprivation (in fifths) and practice were explanatory variables. To examine the relationship between NHS referral rates and private referral rates, NHS referral rates were the dependent variable and private referral rates (in fifths), deprivation (in fifths) and practice were explanatory variables. Practice was once again treated as a categorical variable in all analyses. Likelihood ratio tests were used to test statistical significance These analyses were performed using Stata 7.0. This study received ethics approval from Trent MREC.
Results
Characteristics of practices participating in the study are presented in Table 1 . Practices were located in 3 different cities and in both rural and urban areas. The number of patients registered with the practices ranged from 6792 to 14370; none were singlehanded practices. (Table 1) There were significant differences in the proportion of private referrals according to age group (χ 2 = 167.5, 9 df, p < 0.001), with fewest private referrals in children aged under 5 years (3.6 per cent), rising to 13.3 per cent in people aged 45-54 years and then declining to 6.7 per cent in those aged 85 and over ( Table 2 ). Males and females had similar proportions of private referrals (9.
For 155 patients (0.9 per cent) there was insufficient information to derive a ward of residence and we excluded them from the analyses using deprivation scores. The proportion of private referrals for patients in the least deprived fifth was 16.3 per cent (552/3396) compared to 2.4 per cent (81/3390) in the most deprived fifth, with a significant trend across the five groups (χ 2 = 443.3, 1df, p < 0.001) ( Table 2 ).
In the multivariable analysis deprivation remained significantly associated with whether a referral was private after adjusting for practice, sex, age group and specialty. Patients in the most deprived fifth were 83 per cent less likely (adjusted odds ratio 0.17, 95 per cent CI 0.13 to 0.22, p < 0.001) to be referred privately compared with those in the least deprived fifth ( Table 2) . Age of patient, specialty and practice were also significant in determining whether a referral was to the private or NHS health care sector (Table 2) after adjusting for the other variables in the table.
Ward level analysis
Patients from the ten study practices lived in 175 different electoral wards. Wards containing patients registered with different study practices were counted separately in the analysis. After excluding wards containing fewer than 10 registered patients there were 100 014 patients in the remaining 155 wards for which there were 15 287 NHS referrals and 1611 private referrals.
Negative binomial regression analysis of age standardised private referral rates found a significant negative association with deprivation, after adjusting for practice (test for trend χ 2 = 28.3, 1 df, p < 0.001). Private referral rates in the most deprived fifth of wards were 75 per cent lower than in the least deprived fifth of wards (IRR 0.25, 95 per cent CI 0.15 to 0.41, p < 0.001) ( Table 3) .
Analysis of age standardised NHS referral rates found a significant association between NHS referral rates and deprivation after adjustment for practice (χ 2 = 11.75, 4 df, p = 0.02 overall) (Table 3 ). NHS referral rates were highest in the fourth most deprived fifth of wards compared with the least deprived fifth (IRR 1.35, 95 per cent CI 1.13 to 1.62, p = 0.001) ( Table 3) .
There was a significant positive association between age standardised NHS referral rates and private referral rates after adjusting for practice and deprivation (test for trend χ 2 = 14.60, 1 df, p < 0.001). NHS referral rates were 40 per cent higher in wards with private referral rates in the top fifth of the distribution compared with those in the bottom fifth (IRR 1.40, 95 per cent CI 1.15 to 1.71) ( Table 3) .
Discussion
Principal findings
The main finding of this study was a significant positive association between age standardised NHS and private referral rates in electoral wards which remained after adjusting for practice and ward deprivation. These results suggest that in some areas either the demand for private health care is greater in order to meet the health needs of the residents currently unmet by publicly funded services or simply that local circumstances dictate an increased demand for health care, both NHS and private. In addition, we found that NHS referral rates increased as ward deprivation increased which stresses the need for increased public health service funding in areas of greater deprivation. Our findings that private referral rates differ according to age of patient, practice, specialty and ward deprivation are expected, but we believe this is the first time they have been quantified in detail.
Strengths and limitations of the study
Our study is one of the largest studies of referral rates in general practice in recent years. The practices participating in this study were of varying sizes and represented both inner city, urban and rural locations thereby increasing the generalizability of the results. Data collection continued for 12 months which strengthens the results of this study as the observed referral rates are less susceptible to seasonal and random variation. 16 We collected data on specialty referred to ensuring that comparisons can be made with similar referrals from other studies. The analyses have adjusted for practice effects and so our findings are likely to be generalizable within Trent, and possibly to the United Kingdom. Inevitably a study relying on data collection by practices can only take place in those that volunteer. However, TFCRN practices have been shown not to differ from others in Trent according to patient demography, morbidity, mortality or use of secondary care 17 Referral rates have been shown to vary with distance from hospital 18 and we did not adjust for this possible confounder.
Comparison of findings in relation to other studies
Our overall NHS referral rate of 154 per 1000 was higher than that reported in earlier studies. [19] [20] [21] However, many of these studies collected referral data for a time period shorter than one year and may have missed seasonal variations in referral rates. A study of 183 practices in Nottinghamshire in 1993, 6 reported a referral rate of 215 per 1000 per annum but this study used hospital-derived data which include an element of double counting.
The proportion of private referrals that we found is similar to that of 10.2 per cent from a study in Oxfordshire by Coulter et al. 22 A later study by Coulter found the proportion of referrals to the private sector to range from 7 per cent of psychiatry referrals to 25 per cent of all orthopaedic referrals with both general medicine and general surgery around 20 per cent. 23 In our study, 2 per cent of all referrals to psychiatry were private, as were 6 per cent of gynaecology referrals and 20 per cent of orthopaedic referrals while the proportion of private referrals to the remaining specialties was approximately 10 per cent. Our findings may differ from those of Coulter 23 because the aim of their study was to assess the effect of NHS reforms on referral rates from fundholding and nonfundholding practices. Our finding that NHS referral rates are associated with deprivation supports those of a previous study. 6 As in a previous study 24 we found marked variations in referral rates between practices. Surender et. al. 24 examined GP referrals from 10 fundholding and six non-fundholding practices and found standardised practice referral rates to the private sector to vary much more than referral rates to the NHS. They reported that referral rates to the private sector ranged from 8.8 to 86.1 per 1000 across practices while referral rates to the NHS ranged from 89.9 to 164.7 per 1000 representing a 10-fold and a 2-fold difference, respectively. In our study we identified lower practice private referral rates but greater variation, that is, from 1.7 to 32.6 per 1000 while practice referral rates to the NHS were higher but with less variation (109.1 per 1000 to 186.2 per 1000). The referral rates from the study by Surender 24 were observed at a time of NHS reforms on GP funding and this makes comparison with our results difficult.
Implications for research and practice
There has been little research into the relationship between private and NHS activity. It has been suggested that while increased use of private health care may reduce demands on the NHS, it could also decrease the availability of services for NHS patients with the same surgeons doing both NHS and private work. In some instances the NHS might be supporting private care where patients initially receiving private treatment are transferred back to the NHS for treatments or investigations which the private sector is not equipped to perform.
2,25
The findings from this study do not support the suggestion that increased private activity reduces NHS activity. Indeed, we found that electoral wards with more private activity also had more NHS activity, suggesting that the increased demand for private health care arose from a greater demand for health care generally in that location. Therefore, it is not justifiable to assume that areas with better access to private care require less NHS provision. The results from this study stress the need to consider the wider picture of health care provision, to include both NHS and the private sector, when debating decisions on allocation of NHS resources. Use of electronic methods of data collection in this study represent a relatively easy method of gathering data on GP referrals and repetition of this study would provide important information on changes over time in demand for NHS and private health care. Future studies would be enhanced by the collection of additional information such as distance to hospital, length of local waiting lists, examination of actual provision of private and NHS health care in each location and possibly collection of referral data by individual GPs rather than by practice. Repeating this study in other geographical locations would identify whether similar associations between NHS and private referral rates exist nationally. Furthermore, the NHS and private health care systems do not operate in isolation. Examination of the outcomes for those patients who were referred privately would provide insights into how the private and NHS health care systems operate together.
